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Introduction
It has been well documented that the liquid crystalline behaviour of an organic compound is dependent on its molecular architecture in which a slight change in its molecular geometry gives rise to a considerable change in its mesomorphic properties [1] [2] [3] [4] [5] [6] . Liquid crystalline materials possess many applications in scientific and technological areas, in particular as display devices, organic light emitting diodes (OLEDs), anisotropic networks, photoconductors and semiconductor materials [7] [8] [9] .
Dimer is one, in the classification of liquid crystals in which two rigid mesogenic units are joined by a flexible spacer [9] . The phase transition behaviour of dimer depends on the chain length especially the parity of the connecting spacer [11, 12] .
Recently, research based on dimers has received considerable attention owing to the fact that the dimers could behave as model compounds for the understanding of the technologically important semi-flexible main chain liquid crystal polymers and as model compounds for side group liquid crystal polymers [13] [14] [15] . On the other hand, studies on mesogenic structures containing heterocyclic rings have increased remarkably, owing to their abilities to exhibit mesogenic behavior either similar to or superior to the linear phenyl analogs [16] [17] [18] [19] [20] [21] . Further, the presence of heteroatoms (O, S and N) has lead to significant changes in the corresponding liquid crystalline phases and/or in the physical properties of the observed phases because the heteroatoms are more polarizable than carbon. Therefore, a large dipole may eventually be introduced into a liquid crystal structure in comparison with the analogous phenyl-based mesogens [22] [23] [24] . With respect to the nucleic acid bases, the cholesteric mesophase has been observed only in adenine and thymine with cholesterol moiety [25, 26] .
Due to our interest, we are continuing our investigations on preparation and characterization of heterocycle-based thermotropic liquid crystals. Moreover, recently, we have reported mesogenic compounds possessing a biphenyl ester moiety with a 6-amino-1,3-dimethyluracil unit [27] . Here, we wish to access two more homologous series of compounds synthesis, characterization and evaluation for their liquid crystals properties belong to unsymmetric dimer series of 5-(4-(5-(4'-(alkyloxy)biphenyl-4-yloxy)alkyloxy)benzylideneamino)-1,3-dimethylpyrimidine-2,4(1H,3H)-dione containing 6-amino-1,3-dimethyluracil at one end and with alkoxyphenyl terminal at the other end possessing chains of varying central methylene spacer lengths (n = 6 and 8).
The physical properties of the title compounds were studied by FourierTransform Infra-Red (FT-IR) Spectroscopy and high resolution nuclear magnetic resonance (NMR) techniques. The phase transition temperatures and enthalpy values of the title compounds were measured by differential scanning calorimetry (DSC) and the textures of the mesophases were studied using polarizing optical microscope (POM).
Results and discussion
Synthesis and characterization
The synthetic route for the target compounds 4a-4n is shown in Scheme 1.
Spectroscopic methods such as FT-IR and NMR ( 1 H and 13 C) were employed to elucidate the structures of compounds 4a-n. Molecular structure characterizations were in good agreement with software predictions. Compounds 4a-g having methylene spacer length n = 6 and terminal alkyl chain varies from n = 6-18, whereas compounds 4h-n has methylene spacer length n = 8 with varying terminal alkyl chain from n = 6-18.
Insert Scheme 1 is about here FT-IR spectra of compounds 4a-n exhibit absorption bands that can be assigned to the stretching of aliphatic C-H within the frequency range 2995-2868 3.12 ppm were assigned to methyl groups attached to nitrogen atom in 6-amino-1,3-dimethyluracil ring. A triplet was observed at the high-field of 0.81 ppm, which can be assigned to the methyl protons of the terminal hexyl group in compound 4a.
insert Table 1 is about here
Phase transitions and mesomorphic behaviours
Phase transition temperatures and optical textures were analysed by differential scanning calorimetry (DSC) and polarizing optical microscopy (POM).
The transition temperatures (ºC) and respective enthalpies (kJ mol -1 ) obtained from the DSC thermograms are given in Table 1 . All the synthesized molecules 4a-n tended to exhibit enantiotropic liquid crystal properties. The solid samples were sandwiched between untreated glass plate and a cover slip and subjected to heating SmA phase is observed in 4h compound and nematic phase was observed in the compounds of 4i-n, this could be the result of a lower degree of planarity from the terminal bulky 6-amino-1,3-dimethyluracil group. This lack of planarity prevents molecular packing and end up with less ordered nematic mesophase in higher members.
Insert Figure 2 is about here However, both the set of compounds 4a-g (spacer n = 6) and 4h-n (spacer n = 8)
shows completely irrelevant results with respect to spacer, for this kind of unexpected results we reason that, it is known that the pronounced odd even effect is relevant to a spacer in dimers and this trend is not followed by present case, because only two spacers (n = 6 and 8) were studied and also both are even members. Usually in dimers, lower members favour the nematic phase and higher members favour the smectic phase with add-even effects [34] . The present results are fully contraries than expected. The effects of the spacer length on the transition temperatures and phase behaviour observed in this series are not in accord with those observed for conventional low molar mass mesogens or dimers. The same effect is observed in present series of compounds with increasing carbon atoms in both the terminal and spacer alkyl chain. The results are found here are unusual when compare to the normal behaviour of the dimers [35] .
Further, all the compounds which are showing nematic to isotropic transitions are associated with higher enthalpy values than the associated enthalpies of SmA to Isotropic transitions. This factor is completely depend on the orientation order of the molecules, means high orientation order is existed between the molecules in the
nematic phase, as a result molecules requires high enthalpy to transform another phase, same fact has been observed in this case. Moreover, this is presumably due to the rather bulky shape of the 6-amino-1,3-dimethyluracil group and this increased molecular biaxiality has been used to account for relatively high clearing entropies.
Thus, the orientational order is enhanced and a higher enthalpy values for nematic to isotropic transitions would be expected [36, 37] A plot of transition temperature as a function of alkyl chain length at periphery as well as in the spacer for the sets of 4a-g and 4h-n is shown in Fig 3 (a) and ( Finally, the study reveals that the variation of terminal alkyl chain and spacer chain length plays an important role in the type of phase occurred in both set of compounds.
Conclusions
In this article, the synthesis, mesomorphic and theoretical models of some novel dimeric liquid crystalline compounds have been studied. All title compounds exhibited liquid crystal properties. Smectic A was observed with short spacer groups,
while nematic phase appears with longer spacer groups. Theoretical models presented for few compounds are in good agreement with our results.
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Experimental
Materials
Bromoalkanes, α,ω-dibromoalkanes, 4-hydroxybenzaldehyde, 6-amino-1,3-dimethyluracil, 4,4'-dihydroxybiphenyl were obtained from Aldrich. The fine chemicals and required solvents were used directly from the bottles without further purification. Thin-layer chromatography (TLC) was performed on pre-coated silicagel on aluminium plates.
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2 Measurement
The FT-IR spectra of the intermediates and title compounds were analyzed in the form of KBr pellets and the spectra were recorded in the range of 4000-400 cm 
Synthesis
The synthetic routes of the intermediates 1a-b, 2a-g, 3a-n and title 
General synthetic procedure for 4a-n
5-[-{6-(4'-Alkyloxy)biphenyl-4-yloxy)alkyloxy)benzylideneamino}-1,3-dimethylpyrimidine]2,4(1H,3H)-dione (4a-4n)
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The target compounds were synthesised according to method described by
Majumdar et al [27, 30] . • Liquid crystal properties are investigated by DSC and POM techniques.
• Theoretical studies was also studied.
• Smectic phase in lower members and nematic phase appeared in higher members
